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Figure S1: X-ray diffraction pattern of A) 47±7 nm and B) 71±9 nm silver nanocubes, coated with ceria shells with thicknesses indicated in the legend. While ceria is generally not resolved, a shielding of the silver core with thicker ceria shells is observed. The peaks are shifted due to height, as the samples were deposited on quartz slides, which elevated the sample by 1 mm. The silver peaks are ascribed to (111) at 38 o (▲), (220) at 47 o (•), and (220) at 64 o (□). Silver nanocubes are known to be single crystal, 1 as twinning would lead to different morphologies, this is supported by the sharpness of the silver peaks and the presence of monochromator artifacts. The lack of peaks from ceria is consistent with literature data for uncalcined ceria 2, 3 and likely due to the very small particle size, causing extreme peak broadening. 
Raman Spectrum Processing
While analyzing the data, it was found that the result of ρCT could vary non-trivially depending on how the Raman spectra were baselined. To account for this, a robust baselining method for is needed for quantitative analysis. Common approaches include use of derivatives, filters, or manual polynomial fitting. 13 The latter most approach was used to achieve this: a MATLAB script was made to algorithmically baseline the data through the msbackadj function, which estimates the baseline through a spline approximation of multiply shifted windows. To prevent calculating ρCT for an incorrect baseline, the algorithm uses a loop for msbackadj step sizes of 2 to 250 data points, and then calculates the ρCT for each baseline. Initialization of the script first allows for the calibration of the detector (convert pixel to wavenumber) using cyclohexane. All Raman data sets except for 785 nm excitation require this step.
The second step of the script is to import the remaining spectra of the set and then to begin treating the data. The script allowed for the removal of artifacts through the "zap" function, which removed the offending data point from the set of Raman spectra (in the processing, one set was all the spectra from a single excitation energy and measured on the same day). To calculate ρCT the user is prompted to select a window in which the 1070 cm -1 reference peak is, and then the window where the varying 1400 cm -1 peak is. The 1070 cm -1 peak is fit with a single Gaussian; while the reference peak was fit with two Gaussian peaks, as there is are two asymmetric modes present. This gives the area of the peaks from which ρCT is calculated.
The choice of Gaussian, and not a mixed, or convoluted system was reached as the convoluted system requires knowledge, or manual parameterization of the ratio of Gaussian and Lorentzian peaks (which introduce bias), and the mixed system is a further fitting parameter which had neutral benefit. The mixed Gaussian-Lorentzian peak more correctly models the SERS peak, however the persistent error induced by the use of Gaussian fitting was countered by the systematic deconvolution of the doublet peak. That is, use of a mixed peak fitting would have necessitated either a reduction in the baseline accuracy, or an introduction of a user parameter and therefore a bias. Summarily the Gaussian fit was used, and the error induced by this fit is minimized by averaging over many baselines.
It was observed that the average of the set is approximately the same as the calculated ρCT for very small step sizes. The method produces few outliers which varied considerably from the rest of the set of ρCT found for a single Raman spectrum; the most extreme are cut from the data in a consistent manner: exclusion of ρCT which are 3 times greater than the ρCT for small step sizes (ρCT=0.2 was set if no ρCT was calculatable). The calculated ρCT for a spectrum is then averaged for all nonexcluded baselines, with the standard deviation as the error. 
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